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LOG NO. 04-02-026
TPM 20842
DRAINAGE STUDY

SUMMARY & CONCLUSION

1. The table of Pre Development vs. Post Development show very little increase in runoff from
Drainage Area A-1. The flow will increase from 20.2 cfs to 21.9 cfs during a 100 yr storm. This
increase in flow will be mitigated by the post construction BMP of vegetated lined swales.

Drainage area A-2 flow will only increase from 25.4 cfs to 25.9 cfs during a 100 yr storm. Again,
the increase in flow will be more than mitigated by the post constructed BMP of vegetated lined
swale.

Drainage Area A-3 is offsite and only touches the property along its most westerly boundary. No
change in the flow from this drainage area.

2. Only one small area exceeds 25 acs area and this is when Area A-2 and A-3 combined along
the westerly boundary. This swale is deep with a downstream slope greater than 5%. A channel
width of 20 ft. will be more than adequate to carry the project flow.

3. This swale onsite will be within the proposed 70 to 100 ft. wide open space easement. The
existing swales onsite are more than adequate to handle the minor flows associated with this
project.

4. Culverts should not be necessary as the only drainage area crossed is A-1 at approximately
the area above the road or 4.5 acs +/-. The proposed road with a minimum grade of 10% and a
6” berm 2% cross slope will have a capacity greater than 20 cfs. The proposed down drain
standard drawing D-22 (at the end of the road drainage area 7.5 acs) with a 20% down slope has
a capacity greater than 20 cfs. These capacity exceed the projected 100 yr flow.

3. The increase flows will be mitigated by the proposed bio filters and grass lined swale. The
bio filter will reduce the velocity of the flow and increase the time of concentration. The rock rip
rap placed at the drainage outlets will also decrease the velocity.

6. The existing drainage pattern will not be changed for areas A-2 and A-3. The small drainage
area A-1, a portion of approximately 7.5 acs area will flow along the proposed road and
discharge at the cul-de-sac into swale that will join the flow from area A-2 and A-3 onsite
slightly upstream of the previous discharged point.

7. The increase in flow will not cause substantial erosion or substantial siltation on or offsite.
Best Management Practices, some of which will be silt fences, slope protection, rip rap,
stabilized construction entrance will be employed during construction and post construction
requirements of grass swales and bio filters and rock rip rap will mitigate erosion and siltation.



8. The proposed project would not substantially alter the existing drainage pattern of the area,
including through the alteration of the course of a stream or river, or substantially increase the
rate or amount of surface runoff in a manner that would result in flooding on-or off-site. The
drainage swales on site and offsite are well established and more than adequate to handle the
flow without causing flooding on or offsite. The bio filters and grass lined swales will mitigate
the increase flows.



TABLE

PRE CONSTRUCTION vs. POST CONSTRUCTION

DRAINAGE A-1

SOIL GROUP “B”  11.5 ACS.
C=0.32

Q=CIA

PRE CONSTRUCTION

Qio0 = 0.32(5.5)(11.5)
Q100=20.2 cfs

DRAINAGE A-2

SOIL GROUP “B” 15 ACS.

PRE CONSTRUCTION
C=0.32

Qi00 = 0.32(5.3)(15)
Quo0=254 cfs

DRAINAGE A-3

SOIL GROUP “B” 22 ACS.

PRE CONSTRUCTION
Q100 =38 cfs

POST CONSTRUCTION

0.7 ACS IMPERVIOUS
Cr=0.7(77)+10.8)%0.32)
11.5

Cr=0.347
Qio0 = 0.347(5.5)(11.5)
Q100=21.9 cfs

INCREASE FLOW
AREA A-1=17cfs

POST CONSTRUCTION

0.2 ACS IMPERVIOUS
Cr-0.2(.77)+14.8)(0.32) = 0.326
15

Quo0=0.326(5.3)(15)
Q100=25.9 cfs

INCREASE FLOW
AREA A-2=0.5 cfs

POST CONSTRUCTION
Q100 =38 cfs

NO PROPOSED DEVELOPMENT IN THIS AREA



HYDRAULIC CALCULATIONS
TPM 20842
THOMAS FITZPATRICK

THREE DRAINAGE AREAS, ALL LESS THAN 1 SQ. MILE.
USE RATIONAL METHOD

ALL DRAINAGE AREAS SOIL GROUP “B”

Q=CIA
A-1=115ACS WATERSHED L = 1650
SOIL GROUP “B” S$=14.8% WATERSHED H = 245
C=0.32 Tc=5+64
Q10=0.32(3.9)(11.5) Tc=114

Q10 =143 cfs 10=39
Q100 =0.32(5.5)(11.5) TIoo=5.5

Q100 = 20.2 cfs Schannel = 12%

CAPACTIY CHANNEL EXCEED 20.2 cfs .. OK

A-2=15ACS WATERSHED L = 1800
S$=12.2% WATERSHED H = 220
Tc=55+6.4
Qi10=0.32(3.7)(15) Tc=11.9
Q10=17.8 cfs no=3.7
Q100 = 0.32(5.3)(15) lLioo=53
Qio00 =254 cfs Schannet = 12%

CAPACITY CHANNEL EXCEED 25.4 cfs .. OK

A-3=22ACS WATERSHED L = 1700
S$=13% WATERSHED H =222
Tc=525+6.4
Q10 =0.32(3.8)(22) Tc=11.65
Q10 =26.8 cfs 1no=3.8
Q100 = 0.32(5.4)(22) Inoo=5.4
Q100 = 38 cfs Schannel = 7%

CAPACITY CHANNEL EXCEED 38 cfs .. OK



DRAINAGE A-2 &3 37 ACS. WATERSHED L = 1800
WATERSHED H = 220

ALONG WEST BOUNDARY
SOIL GROUP “B” C=032 Te=55+64
Q10 =0.32(3.7)(37) Tc=11.9

Qi0 =438 cfs 110=3.7
Q100 = 0.32(5.3)(37) Iioo =353

Q100 = 62.8 cfs Schannet = 7.5%
CHANNEL WIDTH 20 FT +

CAPACITY CHANNEL EXCEED 62.8 cfs .. OK

DRAINAGE A-1,2 &3 48.5 ACS.

NORTHWEST CORER WATERSHED L = 2300
WATERSHED H = 256
S=11%
SOIL GROUP “B” C=032
Tc=65+64
Q10 =0.32(3.5)(48.5) Tc=129
Q10 =543 cfs 110=3.5
Q100 = 0.32(5.1)(48.5) Tnoo=5.1
Q100 = 79.2 cfs Schannet = 7%
S 12 =0.265
WIDTH 20’ DEPTH =2’ a="%bh=20SF
wp =20
Q=1486 ar2/3S¥% r=1r2/3=1

n

Q = 1.486 (20)(1)(0.2365) = 105 ¢fs EXCEED 79.2 cfs .. OK
0.075

RCE 14870
11/24/2004
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Note that the Initial Time of Concentration should be reflective of the general land-use at the
upstream end of a drainage basin. A single lot with an area of two or less acres does not have

a significant effect where the drainage basin area is 20 to 600 acres.

Table 3-2 provides limits of the length (Maximum Length (Lyy)) of sheet flow to be used in
hydrology studies. Initial T; values based on average C values for the Land Use Element are
also included. These values can be used in planning and design applications as described

below. Exceptions may be approved by the “Regulating Agency” when submitted with a
detailed study.

Table 3-2

MAXIMUM OVERLAND FLOW LENCTH Lm)
& INITIAL TIME OF CONCENTRATION (T))

Element* | DU/ | 5% 1% 2% 3% 5% 10%
Acre [Ly |T; |Ln|T |Ly|Ti |Lm [T |Iw [T [Ly | T
Natural 50 13.2| 70|12.5)| 85|10.9100]10.3|100] 8.7 | 100 | 6.9
LDR 1 50| 12.2| 70| 11.5| 85|10.0|100 | 9.5]|100] 8.0 | 10064 D
LDR 2 50| 11.3] 70]10.5| 85| 9.2|100| 8.8]100| 7.4 100 5.8
LDR 29 | 501107] 70|10.0| 85| 88| 95| 8.1|100] 7.0 [ 100 | 5.6

MDR 143 501102| 70| 9.6 80| 81| 95| 7.81100] 6.71100] 5.3

MDR 7.3 50| 92| 65| 84) 80| 74| 95| 7.0]|100] 6.0] 100 4.8

MDR 109 | 50| 87| 65| 79| 80| 69| 90| 64100 5.7|100] 4.5

MDR 145 | 50| 82] 65| 7.4] 80| 65| 90| 6.0]100] 54]100]| 4.3

HDR 24 50| 6.7] 65| 611 75| 5.1| 90| 49| 95| 43[100] 3.5

HDR 43 50| 531 65] 47 75| 401 85| 38| 95|34{100] 2.7

N. Com 50| 53] 60| 45| 75| 40| 85| 38| 95| 3.4|100] 27
G.Com ,| | 50| 47| 60| 41] 75| 3.6| 85| 34| 90| 29]|100( 24
0.P./Com 50| 42| 60] 37| 70{ 3.1] 80| 29| 90| 2.6|100] 22
Limited I. 50| 421 60| 37| 70| 3.1] 80| 29| 90{2.6|100] 22
General 1. 50| 3.7} 60| 321 70] 2.7} 80| 2.6| 90| 23] 100] 1.9

*See Table 3-1 for more detailed description

3-12
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